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1. (previously presented) A planar lightwave circuit 
ccnprislng : 

a) A aubatrate; 

b) at least one optical waveguide core; 

c) an undercladding formed over the substrate and under the 
core; 

d) at least one feature proximate the core having at least 
one stress-engineered property to balance stress and 
therefore minimise birefringence affecting the core, 
wherein the one feature comprises an over cladding layer 
formed over the core, and doped to balance stress affecting 
the core wherein the over cladding is doped to have a 
coefficient of thermal expansion approximately matched to 
that of the substrate to thereby syzometrically distribute 
stress in the undercladding between the over cladding and 
the substrate, and therefore away from the core; and 

e) a protective passivation layer comprising silicon 
nitride formed over the core and the feature, the 
passivation layer have a coefficient of thermal expansion 
approximately matched to that of the overcladdlng such that 
it is substantially non-interfering with the balanced 
stress affecting the core provided by the overcladdlng. 

2, (previously presented) The planar lightwave circuit of 
claim Ir wherein overcladdlng and the passivation layer 
have a matched CTB and together provide the balanced stress 
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to counter stress within the qqx9, thereby niniiaizing the 
overall birefringence. 

ClaiTOS 3 to 5 (cancelled) 

6. (previously presented) The planar lightwave circuit of 
clain I, wherein the at least one feature conprisoa 
portione of the under cladding, respectively adjacent to 
each lower edge of the cord, terminating at a point lower 
than the core, to further affect a removal of stress away 
from the core. 

?• (previously presented) The planar lightwave circuit of 
claim I, wherein the at least one feature comprises a 
stress release groove formed through the over cladding 
between two cores of the at lease one corer the stress 
release groove releasing and therefore balancing stress 
affecting the two cores. 

8. (previously presented) A planar lightwave circuit, 

COB^rising: 

a substrate; and 

an undercladdlng formed over the substrate and under the 
core; 

at least one optical waveguide corei 

at least one feature proximate the core having at least one 
stress-engineered property to balance stress and therefore 
minimize birefringence affecting the cere, wherein the at 
least one feature comprises an overcl adding layer formed 
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over the corer and doped to balance stress affecting the 
core wherein the overcladding ia doped to have a 
coefficient of thermal expansion approximately xoatched to 
that of the substrate to thereby syscnetrically distribute 
atre^d in. the undercladding between the overcladding and 
the aubatrate, and therefore away from the core, wherein 
the at least one feature ooniprises portions of the 
undercladding, respectively adjacent to each lower edge of 
the core, terminating at a point lower than the core, to 
further effect a removal of stress away from the core, 
wherein the at least one feature conpriaes a stress release 
groove formed through the overcladding between two cores of 
the at least one core^ the stress release groove releasing 
and therefore balancing stress affecting the two cores; 
wherein a second overcladding is formad along walls and a 
floor of the stress release groove to partially but not 
con^letely fill the groove to preserve its stress releasing 
property, but sufficient to support a generally planar 
portion of the passivation layer over the groove; and/ 
a protective passivation layer formed over the core and the 
feature/ the passivation layer formed to be substantially 
non-interfering with the balanced stress affecting the core 
provided by the feature # wherein the protective 
passivation layer comprises silicon nitride and is fonaed 
to have a coefficient of thermal expansion approximately 
matched to that of the overcladding such that it is 
substantially non- interfering with the balanced stress 
affecting the core provided by the overcladding. ' 
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9. (original) The planar lightwave circuit of claim 7, 
wherein the at least one feature comprises portions of the 
undercladding, respectively adjacent to opposing lower 
edges of each core, terminating at a point lower than the 
cores* to further effect a removal of atresa away from the 
cores . 

10. (original) The planar lightwave circuit of claim 9, 
v^erein the lower point corresponds with the bottom of the 
stress release groove to thereby provide an identifiable 
etch transition, point for the stress release groove. 

11- (previously preflanted) The planar lightwave circuit of 
claim 1, wherein the at least one feature compriaes a 
stress release groove formed through tha overcladding 
between two cores of the at least one core, the stress 
x^Xease groove releasing and therefore balancing stress 
affecting the two cores. 

12, (previoualy presented) A planar lightwave circuit, 
comprising: 

at least one optical waveguide core; 

at least one feature proximate the core having at least one 
seres s-engineered property to balance stress and therefore 
minimize birefringence affecting the core, said one feature 
comprising a atrees release groove formed through 
overcladding between two cores of the at least one core, 
the stress release groove releasing and therefore balancing 
stress affecting the two cores, 
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; and 

a protective passivation layer formed over the core and tfte 
feature r ttie passivation layer formed to bo substantially 
non-int«rfftring with the balanced stress affecting the core 
provided by the feature ^ wherein a second overcladding is 
fon»ed along walls and floor of the stress release groove 
to partially but not completely fill the groove to preserve 
its stress releasing property, but sufficient to support a 
generally planar portion of the passivation layer over the 
groove. 

13. (original) The planar lightwave circuit of claim 1, 
wherein the at least one feature comprises portions of an 
undercladding, respectively adjacent to each lower edge of 
the core, terminating at a point lower than the core, to 
further effect a removal of stress away from the core. 

14 . (previously presented) A method for forming a planar 
lightwave oircuit/ compzising: 

forming at least one optical waveguide core; 

providing a substrate and an undercladding formed over the 

substrate, over which the core is formed; 

forming at least one feature proximate the core having at 

least on© stress-engineered property to balance stress and 

therefore minimize birefringence affecting the core, 

wherein the step of forming the at least one feature 

comprises the Steps of forming an overcladding layer over 

the core; and doping the overcladding to balance stress 

affecting the oore, wherein the overcladding is doped to 
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hav9 a coefficient of thermal expansion approximately 
matched to that of the substrate to thereby symmetrically 
distribute Strega In the under eladding between the 
over cladding and the substrate, and therefore away from the 
core; and 

forming a protective passivation layer over the core and 
thft fdatUTdr the pasBlvatlon layer formed to be 
substantially non^interfering with the balanced stress 
affecting the core provided by the feature / said fonning 
the protective passivation layer comprising the step of 
forming the layer to have a coefficient of thermal 
expansion epproxiwately znatched to that of the overcladding 
such that it is substantially non- interfering with the 
balanced stress affecting the core provided by the 
overcladding. 

15. (previously presented) The loetbod of claizn 14, wherein 
said forming the at least one feature conipriSes: 

forming an overcladding layer over the core; and 

doping the overcladding to balance stress affecting 
the core. 

16. (original) The method of claim 15, further comprising: 

providing a sub et rare and an under cladding formed over 
the substrate, over which the core is formed; 

wherein the overcladding is doped to have a 
coefficient of thermal expansion approximately matched to 
that of the substrate to thereby symmetrically distribute 

1 



PWSlWZO'ROTATimafKW 12:33:39 PM[E»^ 



* OCT. 29. 2084 J2:34PM 3219047B7B ftDDtiG N0,673 P. 1 1^28 

In re Patent Application of: 
BHARDKA ST AL 

serial NO. 09/»77,0M 
Filed: OCTOBXR 12, 2001 

/ 

stress in the ander cladding between the over cladding and 
the substrate, and therefore away from the core. 

17. (original) The laethod of claim 16, wherein said forming 
the protective passivation layer comprises; 

forming the layer to have a coefficient of thermal 
expansion approximately matched to that of the overcladding 
such that it is substantially non-interfering with the 
balanced stress affecting the core provided by the 
overcladding. 

18. {original) The method of claim XI, wherein the 
passivation layer comprises silicon nitride. 

19. (original) The nethod of claim l^r wherein said forming 
the at least one feature comprises: 

removing portions of the undercladding, respectively 
adjacent to each lower edge of the core, to a point Icwer 
than the core, to further effect a removal of streaa away 
from the core. 

20. (original) The method of claim 17, wherein said forming 
the at least one feature comprises: 

forming a stress release groove through the 
overcladding between two cores of the at least one core, 
the stress release groove releasing and therefore balancing 
stress affecting the two cores. 

21. (previously presented) A method for forming a planar 
^ lightwave circuit, comprising: 
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a) forming at least ona optical waveguide core; 
h) forming an overcladding layer over the core; 

c) providing a -aubatrst^ and an underoladding formed over 
the substrate, over which the core is formed; 

d) forming at least on© feature proximate the core having 
at least one stress-engineered property to balance stress 
and therefor© minimize birefringence affecting the core, 
wherein said fonalng the at least one feature comipzises: 
doping the overcladdding to balance stress affecting the 
core, wherein the overcladdlng is doped' to have a 
coefficient of thermal expansion approximately matched to 
that of the substrate to thereby synmetrically distribute 
stress in the undercladding between the overcladdlng and 
the substrate/ and therefore away from the core; said 
forming the at least one feature further comprising: 
removing portions of the undercladding, respectively 
adjacent to each lower edge of the core, to a point lower 
than the core, to further effect a removal of stress away 
from the core, wherein said forming the at least one 
feature further comprises: forming a stress release groove 
through the overcladdlng , between two cores of the at least 
one core, the stress release groove releasing and therefore 
balancing stress affecting the two cores; 

e) forming a proteotive passivation layer over the core and 
the feature, the passivation layer formed to be 
substantially non-interfering with the balanced stress 
affecting the core provided by the feature, the passivation 
layer comprising silicon nitride formed to a coefficient 
of thermal expansion approximately matched to that of the 
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overcladdin9 5uch that it is substantially non-interfering 
with the balanced atre99 affecting the core provided by the 
overcladding; and 

f) foming a second overcladding along walls and floor of 
the stress release groove to partially but not completely 
fill the groove to preserve its stress releasing property, 
but sufficient to support a generally planar portion of the 
passivation layer over the groove « 

22. (original) The method of claim 20, wherein said forming 
the at least one feature eoaqpriaes: 

removing portions of the under cladding, respectively 
adjacent to opposing lower edges of each coref to a point 
lower than the cores, to further effect a removal of stress 
away from the cores. 

23. (original) The method of claim 22, wherein the lower 
point corresponds with the desired bottom of the stress 
release groove^ the method further comprising: 

using the lower point as an identifiable etch 
transition point for th« stress release groove while 
forming the stress release groove- 

24. (original) The method of claim 14/ wherein said forming 
the at least one featiire comprises; 

forming a stress release groove through overcladding 
between two cor^d of the at least one core, the stress 
release groove xeleaaing and therefore balazicing stress 
affecting the two cores. 
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25. {previously presented) A method for forming a planar 

lightwave circuits comprisltig: 

fondng at least one optical waveguide core; 

providing a substrate and an undercladdlng formed over the 

substrate/ over which the core is formed; 

forming at least one feature proximate the core having at 
least one atresa-engineered property to balance stress and 
therefore minimize birefringence affecting the coro# 
wherein the step of foming the at least one feature 
comprises the steps of forming an overcladdlng layer over 
the core/ and doping the overcladdlng to balance stress 
affecting the core^ wherein the overcladdlng la doped to 
have a coefficient of thermal expansion approximately 
matched to that of the substrate to thereby symmetrically 
distribute stress in the undercladding between the 
overcladdlng and the substrate » and therefore away from the 
core, wherein said forming the at least one feature 
coit^rises ; 

forming a stress release groove through overcladdlng 
between two cores of the at least one core, the stress 
release groove releasing and therefore balancing stress 
affecting the two cores; 

forming a protective passivation layer over the core and 
the feature/ the passivation layer formed to be 
substantially non- Interfering with the balanced stress 
affecting the core provided by the feature^ said forming 
the protective passivation layer c^Dprislng the step of 
forming the layer to have a coefficient of thermal 
expansion approximately matched to that of the overcladdlng 
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such that it Is sxjbatantially aon-int«rfering with the 
balancad sttass affecting the core provided by the 
ov« r cladding ; and , 

forming a second ovdrcladdlng along walls and floor of the 
stress ralaase groova to partially but not con^letely fill 
the groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over the groove. 

26. {original) The oierhod of claim 14, wherein said forming 
the at least one feature coi^riaesi 

removing portions of an undercladding# respectively 
adjacent to each lower edge of the core, to a point lower 
than the core, to further effect a removal of stress away 
from the core. 

27 « (original) a method for protecting, and balancing 
stress in, a planar lightwave circuit having at least one 
optical waveguide core, comprising: 

using at least one feature proxizaate the core 
eaibodying at 'least one stress-engineered property to 
balance stress and therefore lainimize birefringence 
affecting the core; and 

using a protective passivation layer over the core and 
the feature, the passivation layer formed to be 
substantially non-interfering with the balanced stress 
affecting the core provided by the feature. 
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28. (original) The method of claim 27, wherein 3aid using 
the feature includes: 

using an over cladding layer over the core, doped to 
balance stre&s affecting the core. 

29. (original) The method of claim 28, wherein the circuit 
includes a substrate and an undercladding formed over the 
subatrate, over which the core is formed; and 

lAierein the overcl adding is doped to have a 
coefficient of thermal expansion approximately matched to 
that of the substrate to thereby symmetrically distribute 
stress in the undercladding between the over cladding and 
the substrate, and therefore away from the core. 

30. (original) The method of claim 29, wherein the 
passivation layer has a coefficient of thermal expansion 
approximately matched to that of the overcladding such that 
it is substantially non- inter faring with the balanced 
stress affecting the core provided by the overcladding. 

31. (original) The method of claim 30, wherein the 
passivation layer comprises silicon nitride. 

32. (original) The method of claim 30, wherein said using 
the feature includes: 

using portions of the undercladding, respectively 
adjacent to each lower edge of the core, which terminate at 
a point lower than the core, to further effect a removal of 
the stress away from the core. 
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33. (oziglnal) The method of claiitt 30, wherein said using 
the feature includes: 

using a stress release groove formed through the 
overoladding between two cores of the at least one core, 
the stress raleaae groove releasing and therefore balancing 
stress affecting the two coxes. 

34. (previously presented) A method for protecting, and 
balancing stress in, a planar lightwave circuit having at 
least one optical waveguide core, the oirouit including a 
substrate and an undercladding formed over the substrate, 
over which the core is formed; wherein an overcladding Is 
doped to have a coefficient o£ thermal expansion 
approximately matched to that of the substrate to thereby 
syzometrically distribute stress in the undercladding 
between the overcladding and the substrate/ and therefore 
away from the core, the method coinprising: 

using at least one feature prpximato the core embodying at 
least one stress-engineered property to balance stress and 
therefore miniioize birefringence affecting the core, 
wherein tho feature includes using the overcladding layer 
over the core/ doped to balance stress affecting the core/ 
and 

using a protective passivation layer over the core and the 
feature, the passivation layer formed to be substantially 
non-interfering with the balanced stress affecting the core 
provided by the feature, wherein the passivation layer is 
corrprlsed of silicon nitride has a coefficient of thermal 
expansion approximately matched to that of the overcladding 
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such that it is substantially non-interfering with the 
balanced stress affecting the core provided by the 
orercladding, and wherein said using the feature includes: 
using portions of the under cladding , respectively adjacent 
to each lower edge of the eore^ which tenainate at a point 
lower than the core, to further effect a removal of the 
stress amy from the core and wherein said using the 
feature includes t 

using a stress release groove formed through the 
overcladding between two cores of the at least one core# 
the Btresa release groove relaaaing and therefore balancing 
stress affecting the two cores; and, 

using a second over cladding along walls and floor of the 
stress release groove partially but not completely filling 
the groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over the groove - 

35. (original) The method of claim 33, wherein said using 
the feature includes: 

using portiono of the underoladding, respectively 
adjacent to opposing lower edges of each core, which 
terminate at a point lower than the cores, to further 
effect a removal of stress away from the cores. 

36* (original) The mechod of claim 35, wherein the lower 
point corresponds with the desired bottom of the stress 
x-e lease groove, to thereby serve as an Identifiable etch 
transition point for the stress release groove. 
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37. (original) The method of claim 27, wherein said uaing 
the feature includes: 

uaing a stress rdleaaa groove through overcl adding 
hatwecn two corea ot the at least on© ©ore, the stress 
relesse groove releasing and therefore balancing stress 
affectiag the two cores* 

38. (previously presented) A method for protecting, and 
balancing atress in» a planar lightwave circuit having at 
least one optical waveguide core, comprising; 

using at least one feature proximate the core embodying at 
least one stress-engineered property to balance stress and 
therefore minimize birefringence affecting the core# 
wherein said using the feature Included; 

using a stress release groove through over el adding between 
two cores of the at least one core# the stress release 
groove releasing and therefore balancing stress affecting 
the two cores/ 

using a protective passivation layer over the core and ^he 
feature, the passivation layer formed to be substantially 
non- interfering with the balanced stress affecting the core 
provided by the feature; and, 

using a second overcl adding along walla and floor of the 
stress release groove to partially but not completely fill 
the groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over the groove. 
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39. (original) The method of claim 27, wherein said using 
the feature includes: 

using portions of an underoladding, respectively 
adjacent to each lower edge of the core, terminating at a 
point lower than the core, to further effect a removal of 
the stress away from the core. 

40. (cancelled) 

41. (original) A method for forming a stress release groove 
in a planar lightwave circuit, comprising: 

providing a substrate and a waveguide undercladding 
formed thereover; 

forming a waveguide core material layer over the 
undercladding; 

etching portions of the waveguide core material away 
to form at least two waveguide cores, said etching 
proceeding into the undercladding between the two cores, to 
a point lower than the lower surfaces of the cores; 

filling the etched portions with a waveguide 
over cladding; and 

etching the stress release groove through the 
overcladding between the cores, and to the lower point, 
including sensing the lower point as an etch transition 
point . 

Claims 42 - 45 (cancelled) 
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